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PROCESS CHAMBER OF PLASMA CVD APPARATUS 

BACKGROUND OF THR TNVRNTT ON 
Field of theJLnvention 

The present invention is directed to a process chamber of a plasma 
CVD apparatus. 

Description of Related Art 

As illustrated in FIG, 1, a conventional plasma CVD apparatus 
includes a process chamber 3 having a susceptor 2 on which a wafer 1 is 
placed and a loadlock chamber for transferring the wafer 1 to the adjacent to 
the process chamber 1 and maintaining a vacuum state within the process 
chamber 3. 

As illustrated in FIG, 2, a susceptor 2 is installed at a lower portion in 
a process chamber body 5. A wafer 1 is placed on the susceptor 2. A 
support plate 6 having a plurality of pumping holes 6a is installed to be 
adjacent to a circumferential portion of the susceptor 2. A heater 8 
including a plurality of heating lamps 7 is installed at the bottom of the 
susceptor 2 to apply a predetermined heat to the susceptor 2, 

An electrode 10 and a shower 11 are installed beneath the top surface 
of the process chamber body 5. The electrode 10 ionizes a process gas 
supplied from a gas pipe 9 installed at a middle portion in the process 
chamber 5. The shower 11 is circular and has a plurality of blowoff holes 
Ua for blowing off the ionized process gas. An RF power 12 is connected 

l 

This fax was received by GFI FAXmaker fax server. For more information, visit: http://www.gfi.com 



From: 82234540448 Page: 3/1 5 Date: 7/1 5/2005 1 2:58:40 AM 



to the electrode 10. The RF power 12 has a frequency of 50KHz ~ 13.56 
MHz and ionizes the supplied process gas to generate plasma. 

Reference numerals 13 and 13' denote vacuum holes configured for 
sucking remaining gas to control the amount of gas in a chamber. 

If a wafer 1 is externally transferred to the susccptor 2 of the process 
chamber body 5, an underlying heater 8 applies a predetermined heat to the 
susceptor 2 and a process gas is supplied from the gas pipe 9. The supplied 
gas is ionized by the electrode 10 connected to the RF power 12 to be turned 
into a plasma state. The plasma-state gas uniformly flows into a process 
chamber through the blowoff hole 11a of the shower- 1-1-.- Thus, a ----- - 

predetermined layer of oxide is formed on a surface of the wafer 1 placed on 
the susceptor 2. 

As described above, the conventional process chamber includes only 
one susccptor on which a wafer is placed. For this reason, only one wafer 
is treated in a process to reduce a productivity. Since the susceptor is fixed, 
an oxide layer is unstably formed on a wafer to lower a quality of the oxide 
layer. 

SUMMARY OF THE INVENTION 
Exemplary embodiments of the present invention are directed to a 
process chamber of a plasma CVD apparatus. In an exemplary embodiment, 
the process chamber includes a cylindrical- protrusion fermed- at-a- middls 
portion in a process chamber body; a heating plate having an install long 
hole adjacently disposed along an circumferential portion of the protrusion; 
a plurality of susceptors, disposed to be rotatable and revolvable to the 
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install long hole, on which wafers are placed; driving means for rotating and 
revolving the susceptors; a plurality of heaters for applying a predetermined 
heat to the respective susceptors; a ring-shaped electrode for ionizing a 
process gas provided from a gas pipe disposed upside the body; and a shower 
5 having a plurality of blowoff holes configured for blowing off the ionized 
gas by the electrode. 

BRIEF D ESCRIPTION OF THE DRAWINGS 
FIG, 1 is a top plan view of a conventional CVD apparatus. 
10 FIG. 2 is a cross-sectional view of a process chamber of a 

conventional plasma CVD apparatus, 

FIG, 3 is a cross-sectional view of a process chamber of a plasma 
CVD apparatus according to the present invention. 

FIG. 4 and FIG. 5 illustrate top and bottom configurations of the 
15 process chamber according to the present invention, respectively. 

DETAILED DESCRI P TION OF THE INVENTION 
The present invention will now be described more fully hereinafter 
with, reference to the accompanying drawings, in which preferred 
20 embodiments of the invention are shown. 

FIG. 3 is a cross-sectional view of a process chamber of a plasma 
CVD apparatus according to the present invention. FIG. 4 and FIG. 5 
illustrate top and bottom configurations of the process chamber according to 
the present invention, respectively. 
25 A process chamber of a plasma CVD apparatus according to the 
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present invention includes a cylindrical protrusion 22 formed at a middle 
portion in a process chamber body 21; a heating plate 23 having an install 
long hole 23a adjacently disposed along an circumferential portion of the 
protrusion 22; a plurality of susceptors (22 susceptors in the figure) 25, 
disposed to be rotatable and revolvable to the install long hole 23a, on which 
wafers 24 are placed; driving means 26 for rotating and revolving the 
susceptors 25; a plurality of heaters (22 heaters) for applying a 
predetermined heat to the respective susceptors 25; an electrode 29 for 
ionizing a process gas provided from a gas pipe disposed upside the body 21; 
and a shower 30 having a plurality of blowoff holes 30a configured for 
blowing off the ionized gas by the electrode 29. The electrode 29 is a ring- 
shaped electrode, and the protrusion 22 has a predetermined diameter D and 
protrudes downwardly. 

The driving means 26 has a plurality of driven gears 31 each being 
coupled to a shaft 25a of the respective susceptors 25 and a driving gear 32 
mated with the respective driven gears 31. The driving gear 32 is 
connected to a driving motor (not shown) to be rotated by its axis 32a, 
Thus,, the respective susceptors 25 are rotated while revolving 

The ring-shaped electrode 29 as well as the shower 30 is disposed at 
a direct upper part of a revolution orbit of the susceptor 25, 

As illustrated in FIG 4, the shower 30 is divided into four shower 
sections 30a, 3 0b f 30c, and 30d that are spaced at regular intervals G. They 
are in cirular contact with a lower portion of the ring-shaped electrode 29. 
A plurality of gas nozzles 28a s 28b, 28c, and 28d to branch from one gas 
pipe 28 may be connected to the respective shower sections 30a, 30b, 30c, 
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and 30d. An RF power 33 having a frequency of 13.56MHz. ~ 2.56GHz is 
connected to the electrode 29. 

In FIG. 3, reference numerals 34 and 34 f denote vacuum holes. 

The operation effect of the above-described process chamber 
5 according to the invention will now be described with reference to FIG 3. 

If a power is applied, 12 wafers 24 are transferred to be placed on the 
respective susceptors 25. Further, the driving gear 32 operating by means 
of a driving motor (not shown) is rotated, so that the respective susceptors 
25 revolve around a cylindrical protrusion 22 while rotating on their shafts 
io 25a. Thus, the wafer 24 placed on the susccptor 25 is heated at a 

predetermined heat by an underlying heater 27 while rotating and revolving. 
At the same time, a process gas is supplied from a gas pipe 28. The process 
gas is uniformly supplied to the respective shower sections 30a, 30b, 30c ? 
and 30d through four gas nozzles 28a, 28b, 28c, and 28d branching from a 
15 gas pipe 28. The shower is disposed at a direct upper part of a revolution 
orbit of the susceptor 25 to perpendicularly supply the process gas to the 
wafer 24 placed on the susceptor 25. Accordingly, the process gas is 
uniformly supplied to an entire surface of the respective wafers 24 to 
uniformly form an oxide layer deposited on the wafer 24. 
20 The supplied gas is ionized by the electrode 29 to be turned into a 

plasma state. The plasma-state gas is uniformly permeated into the process 
chamber through a blowoff hole 30a of the shower 30, forming a uniform 
oxide layer having a predetermined thickness on a surface of the respective 
wafers 24 and exhausting remnants to the vacuum holes 34 and 34' through 
25 both sides of the wafer 24. The heater 27 may control a temperature within 
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a range of 0-500 degrees centigrade and heats the susceptor 25 as well as the 
heating plate 23. Therefore, an internal temperature of the process chamber 
may be maintained regularly. 

Other modifications and variations to the invention will be apparent 
to a person skilled in the art from the foregoing disclosure. Thus, while 
only certain embodiment of the invention has been specifically described 
herein, it will be apparent that numerous modifications may be made thereto 
without departing from the spirit and scope of the invention. 
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WHAT IS CLAIMED IS: 



1. A process chamber of a plasma CVD apparatus comprising 
a cylindrical protrusion formed at a middle portion in a process 
5 chamber body; 

a heating plate having an install long hole adjacently disposed along 
an circumferential portion of the protrusion; 

a plurality of susceptors, disposed to be rotatable and revolvable to 
the install long hole, on which wafers are placed; driving means for rotating 
1 o and revolving the susceptors; 

a plurality of heaters for applying a predetermined heat to the 
respective susceptors; 

a ring-shaped electrode for ionizing a process gas provided from a 
gas pipe disposed upside the body; and 
1 5 a shower having a plurality of blowoff holes configured for blowing 

off the ionized gas by the electrode. 



2, The process chamber as recited in claim 1, wherein the driving 
means has driving gear connected to an extra driving motor and a driven gear 

20 coupled with a shaft of the respective susceptors and rotates and revolves the 
respective suspectors by mating the driving gear with the driven gear. 

3. The proess chamber as recited in clam 1, wherein the shower 
is divided into four shower sections arranged at the bottom of the circular 

25 electrode 29. 
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ABSTRACT OF THE DISCLQ SIffiJE 
A process chamber of a plasma CVD apparatus includes a cylindrical 
protrusion formed at a middle portion in a procoss ohamber-bcdy;- a -heating - 
plate having an install long hole adjacently disposed along an 
circumferential portion of the protrusion; a plurality of susceptors, disposed 
to be rotatable and revolvable to the install long hole, on which wafers are 
placed; driving means for rotating and revolving the susceptors; a plurality 
of heaters for applying a predetermined heat to the respective susceptors; an 
electrode for ionizing a process gas provided from a gas pipe disposed 
upside the body; and a shower having a plurality of blowoff holes configured 
for blowing off the ionized gas by the electrode. According to the present 
invention, a plurality of wafers are treated at the same time and each rotated 
and revolved to enhance a quality of oxide and a productivity. 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



